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Abstract
?This paper aims at analyzing export behavior of Indonesian micro and small enterprises 
and its determinants. This research investigates the role of productivity, factors related to 
productivity, and firms? characteristics in explaining their export participation and intensity 
of micro and small firms. Based on the data from Indonesia?s Central Bureau of Statistics 
(BPS), Indonesian micro and small firms are important players in the economy, both 
in terms of unit numbers and national output contributors. Indonesian micro and small 
firms? participations in export, however, are still limited since they encounter some 
barriers to participate in export market. Recent literatures of export behavior argue that 
firms face high sunk costs when entering export market. Thus, only productive firm will 
participate and survive in the export market. This paper uses large firm-level dataset from 
micro and small manufacturing firms census performed by BPS in 2006 consisting of 
189,194 sample firms. Heckman?s Sample Selection Model is applied by using two-step 
regressions, i.e. the selection regression and the outcome regression, to estimate the 
determinants of export participation and export intensity, respectively. Additionally, this 
paper also uses mean difference test for describing the differences in productivity and 
firms? characteristics between exporting and non-exporting micro and small firms. This 
study also performs Cragg?s model, known as Hurdle model and compares the results 
between the two models. Based on the estimation results, it is concluded that productivity 
determines micro and small firms? export participation. In addition, productivity-related 
factors, such as capital intensity, human capital, financial access, information access and 
exposure to business obstacles explain firms? decision to participate in export. The results 
also show that firms? characteristics, such as firm?s size and firm?s age, also determine 
the probability to export. Once micro and small firms have become exporters, their export 
intensity is significantly explained by firm?s productivity, firm?s age, exposure to obstacles 
and employee training.
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21. Introduction
?In the emergence of regional integration within ASEAN, the development of small and medium 
enterprises (SMEs) become one of ASEAN economic community?s (AEC) priorities in their 
blueprints? pillar. SMEs are considered as one of important drivers towards more equitable 
economic development within the ASEAN region. They  are also recognized as the engine of growth 
as they create employment, produce outputs and increase the aggregate demand. In addition, they 
are also more flexible and resilient to market shocks, comparing to large enterprises. They act as 
buffer for national economy in the event of economic downturn. 
?Regional integration within ASEAN economies not only provides opportunities but also offers 
challenges for SMEs development. Such condition opens SMEs opportunity to expand their 
business and participate in regional market, either directly through exporting their product or 
indirectly participating in the global production network. As trade barriers decrease, tightened 
competition from domestic and foreign firms becomes a major challenge for SMEs. Recognizing the 
challenges for SMEs in more integrated ASEAN economy, SMEs of member countries also need to 
improve their productivity to survive in a more competitive and integrated region. 
?In the case of Indonesia, SMEs have also become the important players in economy. According 
to Ministry of SMEs and Cooperatives? data, SMEs dominate the firm structure, for about 99% of 
business entities in average during 1997-2013. Their number of entities also grows at 3% annually 
during the period of 2000-2013. In terms of employment, they contribute about 97% of national job 
creation in the same period. However, their contribution to national output and export are still 
under-performed, despite their large share of its entity number and employment. SMEs produce 
about 56% of total GDP (constant price) in average during 2000-2013. This indicates that SMEs in 
Indonesia encounter lower productivity, compared to large enterprises (Mourougane, 2012, p.11).
?As for the participation in international trade, SMEs? contribution to export is around 18% of total 
export during 2000-2013. However, according to ADB (2015), Indonesian SMEs? contribution to 
export is still relatively small among peer countries. For instance, comparing to Thailand SMEs? 
export of about 26% in 2013, Indonesia?s export is only around 13% in the same period. SMEs also 
face entry barriers to participate in the international market, due to the existence of sunk cost. 
Therefore, this paper intends to examine the determinant of micro and small firms? export behavior, 
particularly the case of Indonesia, by using firm-level census data on manufacturing firms. This 
paper also observes the role of productivity in the export participation of micro and small firms? in 
Indonesia and their export intensity. This paper further examines whether the factors related to 
productivity and firms? characteristics explain micro and small firms? export behavior.
?To author?s best knowledge, there are still limited researches about Indonesian small firms? 
export behavior by using large firm-level data analysis. Previous studies on Indonesian SMEs 
emphasize their analysis either in the field of economic development, or management and business. 
It is rather scarce to find researches explaining on export behavior and focusing their analysis in the 
field of international trade for the study of small firm behavior. Those studies were typically done 
3using small sample data in specific region or sector. Other studies on small and medium firms in 
Indonesia utilized aggregate data on manufacturing sectors and national level data. Using census 
data, this paper provides extensive and comprehensive firm-level data analysis on small firms to 
examine the small firms? productivity and export behavior. This paper shows that productivity 
explains small firms? participation in export and their export intensity. Some factors related to 
productivity, such as capital intensity and human capital, and firm characteristics also determine 
small firms? export behavior.
?The remainder of this paper is organized as follow. Section 2 elaborates several literatures related 
to theoretical and empirical studies on firms? export participation and its determinants. Section 
3 describes methodology and data used in this study. In section 4, the analysis and results are 
discussed. Last, section 5 sums up the conclusion of this study.
2. Literature Review
?Recent literature on international trade show existing relationship between export and 
productivity. Prior empirical study, Bernard and Jensen (1995; 1999), contend that the exporter 
tends to be more productive than the non-exporter. According to Wagner (2007), there are two 
hypotheses explaining the relationship between those two important variables: the self-selection 
hypothesis and learning by exporting hypothesis. 
?First, self-selection hypothesis explains that productive firms are more likely to participate 
in the export market. Bernard and Jensen (1995) describe that export market is different from 
domestic ones; thus, entering this kind of market is exceptional for firms to accomplish. When 
entering export market, firms are encountered with additional costs, namely export costs, such as 
transportation cost, tariffs, distribution cost and marketing cost (Wagner, 2007, p.61). These costs 
are required for new product to meet the standard and taste of foreign market (Bernard and Jensen, 
1999, p.7). According to Robert and Tybout (1997), these export costs are inevitable for firms when 
entering export market. Only productive firms, which are able to allocate their resource efficiently, 
will take advantages from productivity gains to enter export market (Bernard and Jensen, 1999, p.24). 
Borrowing term of Bernard and Jensen (1995) and Melitz? (2003) term, these firms are known as 
the ?winner firms? which are superior to the non-exporting ones. 
?Second, learning by exporting hypothesis explains that exporting will lead firms to produce more 
efficiently. Several studies have investigated empirically whether export activities trigger firms to 
be more productive. According to Bernard and Jensen (1999), by being an exporter, firms take 
advantages in improving their performance since tight competition in the international market 
occurs. After entering international market, exporting firms gain more efficiency due to transfer of 
knowledge, either between exporters or from international buyers (Clerides, Lach and Tybout, 1998, 
p.904). Melitz (2003) also explains that participation in trade will stimulate productive firms to export, 
while the less productive ones, which are unable to cope with exporting, exit the export market. This 
study included firm level productivity differences in explaining the export behavior of firms.
4?Studies on firms? productivity and export behavior are relatively extensive and abundant. A firm-
level study of Aw and Hwang (1995) compares productivity difference between exporter and non-
exporter by using cross-sectional census data of electronics industry in Taiwan. Their study finds 
that exporters tend to produce more output. Tight competition forces firms to use input efficiently 
in their production process, since they participate in export activity. These differences in the use 
of inputs explain exporters? productivity. Their study also reveals that exporting firms are larger in 
size than the non-exporting firms. However, the study does not confirm direction of the relationship 
between productivity and exporting. 
?Another firm-level study on export behavior, Bernard and Jensen (1995) show that exporters 
have higher performance characteristics, such as labor productivity, capital intensity, input use, 
wages and investment. Todo (2011) also emphasizes the importance of firm characteristics, such 
as total factor productivity, firm?s size, foreign ownership and previous export experience, on firm 
participation in export. The results of the study suggest that the unobserved firms? characteristics 
are highly significant in determining the firms? international activities engagement. Therefore, 
firm?s heterogeneity is potential to be observed further as determinants of firms? export behavior.
?Meanwhile, there are only few literatures relating SMEs export behavior and productivity, due 
to their limited export activities. One of researches on SMEs? export behavior is a study by Trung 
et.al. (2008) that identify the determinant of Vietnamese SMEs? export participation and their 
performance. The study comprehensively explains that export participation of small and medium 
manufacturing firms in Vietnam is determined not only by the traditional factors, such as capital 
and labor, but also firms? characteristics, such as firm size, business development and survival, 
contribution to employment, and firm location. Estimating SMEs firm participation in export and 
their performance, the paper uses two different methods, i.e. logit model to estimate firms export 
participation and OLS regression to estimate determinant of export-oriented firm performance. 
Regarding to the methodology, they should use sample selection methods to avoid sample 
selection bias in their analysis on export-oriented firms? performance. Moreover, the paper also 
should include export share to measure performance of exporting oriented SMEs, instead of firms? 
revenue.
?Gashi, Hashi, and Puch (2014) reveal on SMEs export determinant in the transition economies 
using firm-level dataset from surveys done by World Bank and EBRD. Their paper assumes firms? 
decision in export participation and intensity as two decision making processes and applies Tobit 
regression which allows for sample selection process for the exporting and non-exporting firms. 
This paper emphasizes the role of human and technology related factors on the SMEs export 
participation and intensity. Other factors, such as industry linkages, size, foreign ownership, 
industrial sector activity, external finance, networking in the business association, are also 
significant explaining SMEs behavior in transition economies. 
?As for the case of Indonesia, there have been studies on firms? determinants of export 
participation, but there are still limited studies focusing on small and medium firms and utilizing the 
5dataset on micro and small manufacturing firms. Sjolhom (1997) performed a micro-level study on 
Indonesia manufacturing sector to examine the relationship between firms? export participation and 
productivity. The study shows that firms participation in export achieve higher productivity growth. 
Moreover, firms having higher share of export to total output also relate to higher productivity 
growth. Applying simple production function regression with labor and capital as inputs, this study 
uses firm-level data on medium and large manufacture data from Central Bureau of Statistics, 
year 1980 and 1991. This time span would possibly give bias on the estimation unless the model 
specification had been treated to capture deregulation policies in late 1980s, which affected trade 
and manufacture sector significantly, thus influencing the economic condition between the two 
periods.
?Wengel and Rodriguez (2006) performed a firm-level study on Indonesian SMEs export 
performance. The paper estimates export performance of SMEs by using fractional logit and double-
bounded tobit regression as they assume that firms decide to export and how much they export 
at the same time. Alternatively, when this assumption does not hold, i.e. firms decide the export 
participation and their export intensity in two sequentially events, the Heckman?s selection model 
might be properly used to observe firms? export behavior. This study uses data on medium and 
large manufacturing sector survey year 2000 from Central Bureau of Statistics. In their study, SMEs 
are defined based on the firm size average in each manufacture sector. This definition might not 
represent the official definition of Indonesia?s SMEs published in the government law. Based on this 
official definition, small and medium manufacturing firms are categorized as firms hiring below 100 
employees. Therefore, the paper?s definition, which is not identical with the official?s, might lead 
to sample bias estimation of SMEs. Nevertheless, This study convincingly shows the evidence of 
export behavior of Indonesia SMEs, while related studies in this area are scarce to find. The results 
show that large firms tend to export more output than smaller firms. Moreover, firms located in the 
sector with more exporters, more foreign investment and more access to credit, will have larger 
export share.
?As mentioned above, there are still limited numbers of studies on small and medium firms? 
export behavior in Indonesia. Therefore, this paper intends to fill the gap in the empirical studies 
by analyzing Indonesian small firms? export behavior. Using large and extensive firm-level census 
data in manufacturing sector, this study focuses on micro and small manufacturing firms, which 
represents Indonesian official definition of small manufacturing firms, i.e. definition based on 
employment. In the analysis of firms? export behavior, this study performs a sample selection model 
as it assumes that firm?s participation in export and export intensity are decided in two sequences. 
The sample selection model applied in this paper is the Heckman?s Model, which will be explained 
further in the following section 3.
63. Methodology
3.1 Heckman?s sample selection model
?This paper intends to estimate micro and small firms? export determinants and to analyze the 
role of productivity on firms? export participation and performance. Heckman?s sample selection 
regression is applied in this paper to overcome sample selection bias in truncated sample. In 
this study, the data for export intensity is observed only when firms participate in export activity. 
Selecting only the exporting firms should be done carefully since deleting information in the non-
exporting firms will lead to bias estimation of firms? export behavior due to non-random selection. 
Comparing to other selection model, e.g. tobit regression, the Heckman?s model uses two-stage 
regressions, i.e. selection regression and outcome regression. The Heckman?s model allows for 
more flexibility in choosing the determinants of export participation and intensity. Alternatively, the 
tobit regression assumes that the firms? decision in export participation and intensity are determined 
by the same explanatory variables. The selection regression estimates the determinants of firms? 
decision to participate in export. The outcome regression is estimated only if firms participate in 
export. The model specification is given in the equations below.
 (1)
 (2)
where  (3)
?In equation (1), variable  represents export intensity of firm , as the dependent variable of the 
outcome regression, while variable  is vector of explanatory variables. The set of explanatory 
variables consists of micro and small firms? productivity and its related factors, as well as 
characteristics of individual firms, shown in Table 2.
?Variable , in the equation (2), is described as an export participation of firm , which is the 
dependent variable of selection regression. This variable  is a latent variable, in which variable  
is observed when = 1, or if only > 0. In other words, the outcome regression is estimated only 
if the firm participates in export. In addition,  is the vector of explanatory variables explaining 
export participation. This set of explanatory variables is displayed in Table 2.  and  denote the 
parameters to be estimated in the outcome regression and selection regression, respectively. In 
addition, , and  refer to the error terms in the outcome and regression and selection regression, 
respectively. 
?The selection regression, equation (2), is estimated by probit regression of  on . Probit 
regression, estimated to obtain parameter , is given in equation (4) below. 
 (4)
The conditional mean in the Heckman model is given as follow.
 (5)
?In equation (5), the Heckman model is estimated from OLS regression of  on  and the inverse 
mills ratio, , to get the estimated parameters  and . The inverse mills ratio is defined in 
7equation (6) below. In equation (6), the estimated parameter  is obtained from probit regression, 
equation (4). The inverse mills ratio, , is an important estimate for Heckman selection model. If 
this ratio is not significant, the model should apply standard ordinary least square model, instead of 
Heckman selection model.
  (6)
?The marginal effects after Heckman selection regression, shown in the equation (7) and (8), 
explain the magnitude of export decision change, if a variable changes one unit, holding other 
determinants unchanged.
 (7)
where  (8)
?For robustness test, this study conducts an alternative methods, Cragg?s two-step truncation 
model, known as hurdle model. Cragg?s model specification, as in the Heckman?s model, applies 
two-step regression for sample selection process. However, Cragg?s model allows these two steps to 
run in two different processes, i.e. probit model and truncated normal model (Burke, 2009, p.584). 
3.2 Data 
?This paper uses census dataset on micro and small manufacturing sector (IMK census) from 
Central Statistics Agency (BPS), which consists of firms employing below 20 workers in 2006. BPS 
conducts economic census in every ten year. The latest available census year for manufacturing 
sector belongs to the economic census year 2006. According to this dataset, small manufacturing 
firms are located in these following subsectors, food (31.64%), textiles and footwear (14.33%), and 
wood products (30.24%). Meanwhile, firms conducting export activity recorded in this dataset are 
only about 820 firms, which belong to wood products (44.27%) and textiles and footwear (28.17%) 
subsectors. Details on firms? distribution of small manufacturing firms from the census data year 
2006 are displayed on Table 1.
?The advantage of using census dataset is that a large number of observation is available in the 
census data, rather than in the annual survey. In this census year 2006, there are 189,194 firms are 
collected, which covers the entire 34 provinces in Indonesia. In addition, census data also provides 
more comprehensive information, for instance the main variables for this study, i.e. firms? export 
activity, which is not available in the annual survey data. Meanwhile, the drawback of this dataset 
is that BPS collects different firm sample for their census observation across period. This census 
dataset is not available for panel data analysis since individual firms are hard to identify across 
period. This census data set is also unlikely to be pooled with previous census year, i.e. 1996, to 
increase the number of observation of exporting firms. Due to the occurrence of Asian economic 
crisis in 1997, the fundamental economic conditions are different for both census years. This might 
cause sample biased for the pooled data set. 
8?Table 2 shows summary on description of variables used in this study as well as the expected 
results of the selection and outcome regression. In addition, Table 3 and Table 4 show descriptive 
statistics of variables and correlation matrix, respectively. In the outcome regression, firm?s export 
intensity is used as the dependent variables and measured by share of export product to total output, 
namely export share. While in the selection regression, export participation, as the dependent 
variables, represents firms? export activity, in which values of one belong to exporters, otherwise 
zero. As for productivity measures, this study uses labor productivity, which is obtained from the 
value of total output divided by total employees hired in the firm. In addition, the ratio of output to 
total costs measures firms? production performance in terms of ratio output to input. This variable 
captures how much output generated by one unit spending on cost of production. Explained in 
self-selection hypothesis, the higher firms? production performance the higher probability firms to 
engage in exporting. This paper, therefore, expects for positive signs for the relationships between 
productivity and export participation as well as export intensity in the selection regression and 
outcome regression, respectively. 
?The other explanatory variables described in Table 2 represent firms? heterogeneity in production 
related factors and characteristics, such as capital intensity, human capital, financial access, 
information access, business obstacle, development assistance, firm size, and age. Capital intensity, 
measured by ratio of capital to labor, captures whether firm? production is characterized as labor 
intensive or capital intensive. Higher level of this ratio means that firms use more capital in their 
production. This paper expects for positive relationship between this ratio with export participation 
and intensity. Wengel and Rodriguez (2006) also confirm that higher use of machinery induces 
SMEs to increase their export share. 
?As for human capital, Gashi, Hashi and Pugh (2014) show that the share of educated worker is 
positively related to SMEs export participation and intensity. Due to data of availability, two variables 
are used to measure human capital, as follows: (i) education level of CEO, which is a dummy 
variable for top manager in the firms, dummy one is for manager who completed high school or 
higher education level, and (ii) employment training, which captures whether firm organizes, either 
technical production skill, managerial or marketing skill for their employment. This paper expects 
that these variables of human capital positively explain export participation and export intensity. 
?Another important variable is financial access, which represents whether SMEs externally fund 
their capital from either bank or non-bank financial institution. This variable is expected to be 
positive in selection regression. According to Todo (2011) also shows that credit constraint hinders 
firms to participate in export since entering export market requires high sunk cost upfront. In 
addition, Gashi, Hashi and Pugh (2014) also identified that SMEs? external finance is positively 
significant in explaining their export intensity. Likewise, a study of Wengel and Rodriguez (2006), 
SMEs with more access to credit have higher export share. In addition, information about export 
market opportunities become important determinant for export new entrants, due to the existence 
of export cost (Greenaway and Kneller, 2004). The costs of entering export market also occur from 
9assymetric information due to uncertainty about international market risk, expected profits and 
foreign tasted demand. To this extent, this paper includes computer-use and internet-use variables 
to represent firms? access to information. It is presumed that the better access on information 
regarding to foreign market is important when micro and small firms intend to enter the export 
market.
?This paper also uses variables capturing whether small firms face some obstacles in running 
their business activities and receive assistance from other institution. The former variable, namely 
business obstacle, measure whether firm encounters obstacles, such as resources, capital, energy, 
transportation and logistics, skilled worker, and labor wage. In the self-selection hypothesis, 
exporting firms encounter higher sunk cost as the barrier to entry foreign market are larger than 
that of domestic market. To this extent, larger obstacles will impede firms export performance. The 
later variable, namely development assistance, shows whether firm receives assistance in terms of 
capital, raw material, machinery and equipment from other institution, such as Government, other 
enterprises, formal financial institution, or non-governmental organization (NGO). Berry and Levy 
(1999) state that supporting institutions promote transfer of knowledge, and therefore, determine 
SMEs? enter to export market
4. Results and Analysis
?This study first performs a statistical test for the differences between two means. This 
hypothetical test is conducted to observe whether exporter and non-exporter are significantly 
different in their productivity and characteristics. In Table 5, the result shows highly significant 
difference in the mean of labor productivity between exporting and non-exporting micro and 
small firms. The exporting micro and small firms have higher productivity in average than the 
non-exporting ones. As for firms? production related factors and characteristics, exporting micro 
and small firms also have significantly higher means than that of non-exporter ones. The results 
indicate that the characteristics of exporters, on average, are as follows: (i) utilizing more capital, (ii) 
managed by more educated leader, (iii) exposed to more obstacles, (iv) receiving more assistance 
and consultation from supporting institutions, (v) upgrading their skill of labor through training, and 
(vi) younger establishment than non-exporter, (vii) larger in size. These results confirms the study 
of Bernard and Jensen (1995) in which exporters have better performance in their characteristics, 
such as labor productivity, size, inputs, and capital intensity.
?Table 6, column (1) and (2), show the results of Heckman?s model for sample selection 
regression. The Wald tests are significant in 1%, which indicate the model?s overall goodness of fit 
for both specifications. In addition, Lambda ( ) is also significant at 5% for both model specifications 
in column (1) and (2), respectively. In the Heckman model specification, the outcome and selection 
regressions might have different independent variables (Gashi, Hashi, and Pugh, 2014, p. 416). 
Table 6 displays the Heckman model specification in which the outcome and selection regressions 
contain different independent variables for resulting higher lambda significance. The significant 
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lambda indicates that both Heckman?s estimations in column (1) and (2) are more favorable than 
the standard OLS regression. Overall, the Heckman?s estimations in Table 6, column (1) and (2), are 
consistent one to another in terms of variable significance and also the signs of estimated coefficients. 
?The results in Table 6 show that micro and small firms? export participation is significantly 
determined by labor productivity at 10% level of significance. These results support the study of 
Bernard and Jensen (1999) in which firms? decision to participate in export is positively determined 
by firms? productivity. The finding in current paper also confirms that productivity positively 
determines export participation of micro and small firms as it has been presumed previously in the 
hypothesis. As for factors related to productivity, capital intensity is also positively significant at 1% 
in explaining micro and small firms? participation in export market. This study also confirms study 
of Wengel and Rodriguez (2006) in which capital intensity positively determines SMEs? export 
behavior for the case of Indonesia.
?Other important factor determining micro and small firms? decision in export participation is 
financial access. Based on Heckman?s estimation results, micro and small firms, that get more 
credit access from formal financial institution, have more probability to enter export market at 1% 
level of significance. These results confirm the studies of Wengel and Rodriguez (2006) and Gashi, 
Hashi and Pugh (2014) in which better financial access to credit induces micro and small firms? 
to participate in export. In addition, employee training variable is also positive and significant at 
1% level of significance in explaining micro and small firms? probability to enter export market. 
Employees? participations in training upgrades their knowledge and technical skill. 
?Other firms? characteristics such as CEO?s education, firms? size, internet-use, and firms? 
business obstacles are also important explanatory variables in explaining micro and small firms? 
probability to export. Micro and small firms, led by higher educated CEO, tend to participate in 
export, than those managed by lower educated CEO. For firm?s size, bigger firms have more 
probability in exporting their products to international market. Internet-use variable is also positively 
significant as determinant to export participation as it represents micro and small firms? access to 
information related to foreign market, such as market demand, foreign taste, macroeconomic and 
business condition. Business obstacle dummy, which represents business constraints such as input, 
transportation, and marketing, has positive relationship with micro and small firms? participation 
in export. This indicates that firms entering export market encounter more obstacles and require 
higher cost. In addition, firms? age have negative relationship on export participation of micro and 
small firms. Younger firms, therefore, have higher probability to export. This indicates that younger 
firms are dare enough to take the risk to enter export market, than the older establishments. 
Similarly, a study of Wengel and Rodriguez (2006) also shows that newly established SMEs in 
Indonesia are more export-oriented than the older ones. However, the insignificant estimated 
coefficient of development assistance in both Heckman?s specifications might be due to limited 
support from either government, private or non-profit organization in providing assistance to micro 
and small firms in Indonesia. 
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?As for the outcome regression, once a firm becomes an exporter, their export intensity is 
determined by several significant variables, according to the result of outcome regression. 
The significant determinant of export intensity in both Heckman?s model are as follows: labor 
productivity, years of establishment, business, employment training. The results shows that 
productivity explains exporting micro and small firms? export intensity at 5% level of significance. 
?Table 7, column (1) and (2) show the marginal effects for the truncated sample in the Heckman?s 
result of estimates. These marginal effects show magnitudes of change in export intensity in the 
case of one significant factor has changed, while other factors remain unchanged. Although showing 
a positive relationship, the results of marginal effects indicate the impact of labor productivity on 
firms? export share is insubstantial.  A study of Japanese firms by Todo (2011) also displays small 
impact of productivity on firms? engagement in export.  
?This paper also uses other measure of production performance in terms of output to cost ratio, 
included in the outcome regression Table 6 column (2). This measurement represents how much 
output generated from a unit spending on total cost by firms. Including this variable into the model 
increases the Wald Chi-square statistics to 80.4. Output to cost ratio also significantly explains 
export intensity of micro and small firms at 1% level of significance. Apparently, Table 7 shows that 
a 100% increase of output to cost ratio will impact on 44% increase in export share. This indicates 
that firms with higher efficiency are able to increase their export intensity. Moreover, exporting 
firms still encounter problems regarding to business in general. According to the result, business 
obstacles and export share show a negatively significant relationship at 1% level of significance. 
Exporting firms facing business exposure will have around 10% less export intensity. 
?In the selection regression, employment training has positive sign on export participation, 
however, employment training shows negative relationship on export intensity. In this case, 
entering export market, firms are required to train employees to meet foreign market?s higher 
standard and quality. However, being an exporter, firms organizing employment training will not 
necessarily increase their export intensity since Indonesia?s small firms are concentrated in labor-
intensive sectors and have competitive advantage in cheap labor. In line with our micro and small 
manufacture dataset, Sandee and Ibrahim (2002) state that SMEs exports are also concentrated 
in these following manufacturing subsectors, such as wood products, textile and garments, and 
footwear manufactures, which are categorized as labor-intensive manufacture. The marginal effect 
for the employment training also indicates that exporters organizing training for their employee will 
have lower export intensity, around 9% less than those having no employment training. 
?This study also performs Cragg?s two-step truncated selection model, to compare consistencies 
of Heckmans? model estimations. Table 6 column (3) and (4) show the results of Cragg?s model, 
which have the same specifications with Heckmans? model in column (1) and (2), respectively. As 
for the overall goodness of fit, both Cragg?s first stage specifications, following probit model, have 
significant value of chi-square at 1% level of significance. Meanwhile, the outcome regressions 
of two specifications display significant sigma parameter at 1% level of significance. In general, 
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those Cragg?s results of estimates are consistent with those in Heckman?s model, in the variable 
significance level and direction. Since Cragg?s model allows these two steps to run in two different 
processes, Table 7 column (3) and (4), respectively, display the marginal effects for the Cragg?s 
model of estimates. These values are interpreted as magnitudes of change in export share and 
export participation in the case of one variable changes while other factors remain the same. 
Consistent with the results of Heckman?s model, the results of marginal effect for Cragg?s model 
show a very small impact of one unit change in labor productivity on micro and small firms? export 
intensity, given other factors remain unchanged.
5. Conclusion
?This study used large firm-level census dataset on micro and small manufacturing sector to 
analyze Indonesian micro and small firms? export determinant. The results of Heckman?s sample 
selection model show that micro and small firms? participation in export is significantly determined 
by firms? heterogeneity in productivity, factors related to production, such as capital intensity, 
human capital, financial access, information access, exposure to business obstacle, as well as firms? 
characteristics, such as firms? age and firms? size. Once micro and small firms become exporters, 
their export intensity is significantly explained by firm?s productivity, firm?s age, exposure to 
business obstacles and employee training. This study revealed unique characteristics of exporting 
micro and small firms in explaining their export intensity. The younger the exporting micro and 
small firms are, the larger share of output they export. This may indicate that younger micro and 
small firms perform better in dealing with and selling their products in international market. 
?In summary, the results in this paper confirm the discussions in previous related empirical 
literatures on micro and small firms export behavior. This paper also concludes the important roles 
of productivity, production related factors, and heterogeneity in the characteristics of micro and 
small firms? in explaining their participation in export and their export intensity. To engage more 
in export market, micro and small firms need to improve their capacity on those important aspects, 
i.e. enhancing their productivity, and increasing the use of capital and highly skilled human capital. 
Assistances from government in terms of policies are also needed to facilitate micro and small 
firms in these following aspects such as: financial access, reducing obstacles and barriers to export, 
addressing better business environment for knowledge, information, and skill transfers among firms 
and with foreign counterparts.
?Received 30th April, 2016?
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Appendices
Table 2. Description of variables and expected results for Heckman?s Model 
Source: Author?s compilation
Description Expected Sign 
Dependent Variable 
  
Selection 
Regression 
Outcome 
Regression 
Export Intensity Ratio of total export to total output. 
Export Participation Dummy equals to 1 means firm participates in export, otherwise zero. 
Independent Variable      
Labor Productivity  Ratio of total output to employment.  (+) (+) 
Output to cost ratio  Ratio of total output to total cost.  (+) (+) 
Capital intensity Ratio of total capital to employment (+) (+) 
Age Number of years firms have been established (years) (+/-) (+/-) 
CEO education Dummy equals to 1 means CEO graduated from high school or higher institution, otherwise zero. (+)  
Employment  Number of employment (unit worker) (+) 
Financial access  
Dummy equals to 1 means firms have access to get 
loan from financial institution, including bank or non-
bank formal institution, otherwise zero. 
(+)  
Computer use Dummy equals to 1 means firms use computer in their activity, otherwise zero. (+) (+) 
Internet use  Dummy equals to 1 means firms use internet network for getting information and knowledge, otherwise zero. (+) (+) 
Business obstacles Dummy equal to 1 means firms experiencing obstacles in their business, otherwise zero (-) (-) 
Development 
assistance 
Dummy equals to 1 means firms have received 
development assistance from other institution, 
otherwise zero 
(+) (+) 
Employee training  
Dummy equals to 1 means firms have joined to any 
particular training related to firms productivity, 
otherwise zero 
(+) (+) 
g y
Subsector All Sample 
Exporting 
Firms 
Food, beverages and tobacco products 31.64 4.63 
Textiles, wearing apparels and leather 
products, and footwear 14.33 28.17 
Wood, wood products, cork and furniture 30.24 44.27 
Paper, paper products, publishing and 
printing 3.24 4.88 
Mineral products 9.88 5.61 
Metal products 4.86 4.14 
Chemical and rubber products 2.69 4.39 
Machinery and transportation 2.71 2.92 
other 0.44 0.98 
Number of firms 189,194 820 
Table 1. Distribution of Indonesia Micro and Small Manufacturing Firms by Subsector 
Note: Data shown in percentage
Source: IMK census data 2006 (compiled by author)
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Table 3. Descriptive Statistics 
Table 4. Matrix Correlation Table
p
Variables Obs Mean Std. Dev. Min. Max. 
Export Share 802 55.952 36.89 1 100 
Export Participation 188975 0.0042439 0.0650074 0 1 
Labor Productivity 188975 1977288 1.20e+07 909.0909 2.58e+09 
Output to cost ratio 188975 2.779809 9.224206 0.0013887 3157.895 
Capital intensity 188975 1.01E+07 2.64E+07 100 2.54e+09 
Age 188975 11.55727 10.11523 0 106 
CEO education 188975 0.2020585 0.4015367 0 1 
Employment 188975 2.586093 2.420813 1 20 
Financial access 188975 0.0834396 0.2765463 0 1 
Computer use 188975 0.0193465 0.1377399 0 1 
Internet use 188975 0.0025453 0.050387 0 1 
Business obstacles 188975 0.5423204 0.4982071 0 1 
Development assistance 188975 0.0522926 0.2226171 0 1 
Employee training 188975 0.0642889 0.2452676 0 1 
Source: Author?s calculation
Source: Author?s calculation
 Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) 
(1) Export Share 1.00              
(2) Export Participation  0.83 1.00             
(3) Labor Productivity 0.06 0.05 1.00            
(4) Capital intensity 0.04 0.04 0.20 1.00           
(5) Output to cost ratio 0.01 0.00 0.16 -0.02 1.00          
(6) Age -0.02 -0.01 -0.01 -0.03 0.00 1.00         
(7) CEO education 0.03 0.04 0.06 0.19 -0.03 -0.18 1.00        
(8) Employment 0.07 0.08 0.08 0.09 -0.06 -0.04 0.21 1.00       
(9) Financial access 0.03 0.03 0.04 0.08 0.00 -0.02 0.08 0.17 1.00      
(10) Computer use 0.04 0.05 0.05 0.15 -0.01 -0.06 0.24 0.17 0.06 1.00     
(11) Internet use 0.06 0.08 0.08 0.09 0.00 -0.02 0.09 0.11 0.03 0.36 1.00    
(12) Business obstacles  0.01 0.01 0.01 0.01 -0.02 -0.01 0.01 0.04 0.05 0.01 0.00 1.00   
(13) Development assistance 0.02 0.02 0.04 0.06 -0.02 -0.01 0.06 0.12 0.26 0.05 0.03 0.04 1.00  
(14) Employee training 0.03 0.04 0.04 0.06 -0.01 -0.01 0.12 0.14 0.10 0.10 0.05 0.05 0.16 1.00 
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Table 5. Mean Difference Statistical Test Result
Note: ???) Significance at 1%, ??) Significance at 5%, ?) Significance at 10%
Source: Author?s estimation
(1) (2) (3) (4) (5) (6) (7) 
Independent 
Variables 
Non- 
exporter  
Exporter  
 
Difference 
(1) - (2) 
Prob 
(diff <0) 
Prob 
(diff0) 
Prob  
(diff >0) 
Labor Productivity 1940982 1.07E+07 -8736638 0.00*** 0.00*** - 
Output to cost ratio 2.78 3.15 -0.38 0.12 0.243 0.88 
Capital intensity 9.98E+06 2.76E+07 -1.77E+07 0.00*** 0.00*** 
Age 11.56 9.831707 1.73 - 0.00*** 0.00*** 
CEO education 0.2 0.44 -0.24 0.00*** 0.00*** - 
Employment 2.6 6.14 -3.54 0.00*** 0.00*** - 
Financial access 0.08 0.23 -0.15 0.00*** 0.00*** - 
Computer use 0.02 0.13 -0.11 0.00*** 0.00*** - 
Internet use 0.00 0.07 -0.07 0.00*** 0.00*** - 
Business obstacles  0.54 0.64 -0.1 0.00*** 0.00*** - 
Development 
assistance 0.05 0.13 -0.07 0.00*** 0.00*** - 
Employee training 0.06 0.21 -0.15 0.00*** 0.00*** - 
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Table 6. Heckman?s Model and Cragg?s Model Estimation Result
Note: ???) Significance at 1%, ??) Significance at 5%, ?) Significance at 10%, standard error in parentheses
Source: Author?s estimation
Independent 
Variables 
Heckman’s Model Cragg's Model  
(1) (2) (3) (4) 
Export 
Participation 
Export 
Share 
Export 
Participation 
Export  
Share 
Export 
Participation 
Export  Export 
Participation 
Export  
Share Share 
                
Labor  7.19e-10* 2.66e-08** 7.19e-10* 2.38e-08** 7.19e-10* 3.02e-08*** 7.19e-10* 2.8e-08*** 
productivity (4.07e-10) (1.09e-08) (4.07e-10) (1.10e-08) (4.07e-10) (1.05e-08) (4.07e-10) (1.50e-08) 
Output to cost    0.46***   0.41*** 
ratio   (0.15)   (0.15) 
Capital 1.13e-09*** 6.46e-10 1.13e-09*** 1.44e-10 1.13e-09*** 1.10e-08 1.13e-09*** 1.21e-08 
intensity (1.98e-10) (1.93e-08) (1.98e-10) (1.92e-08) (1.98e-10) (1.86e-08) (1.98e-10) (1.85e-08) 
Age -0.004*** -0.81*** -0.004*** -0.79*** -0.004*** -0.84*** -0.004*** -0.83*** 
  (0.001) (0.14) (0.001) (0.14) (0.0014) (0.14) (0.0014) (0.14) 
CEO  0.15***   0.15***   0.15***   0.15***   
education (0.03)   (0.03)   (0.029)   (0.029)   
Employment 0.06***   0.06***   0.06***   0.06***   
  (0.003)   (0.003)   (0.003)   (0.003)   
Financial  0.19***   0.19***   0.19***   0.19***   
access (0.04)   (0.04)   (0.036)   (0.036)   
Computer  0.01 -6.15 0.1 -6.07 0.1 -2.85 0.1 -2.27 
use (0.06) (5.55) (0.06) (5.53) (0.06) (5.32) (0.06) (5.30) 
Internet  0.70*** -11.16 0.70*** -12.31 0.69*** -4.18 0.69*** -4.16 
use (0.10) (7.95) (0.10) (7.94) (0.10) (7.23) (0.10) (7.19) 
Business  0.11*** -11.26*** 0.11*** -10.47*** 0.11*** -10.38*** 0.11*** -9.54*** 
obstacles (0.03) (2.69) (0.02) (2.69) (0.03) (2.65) (0.03) (2.67) 
Development  0.03 -0.95 0.02 -0.84 0.03 0.36 0.02 0.67 
assistance (0.05) (4.05) (0.04) (4.03) (0.05) (3.99) (0.05) (3.97) 
Employee  0.27*** -9.35** 0.27*** -10.00*** 0.27*** -5.70* 0.27*** -5.73* 
training (0.04) (3.65) (0.04) (3.64) (0.04) (3.23) (0.04) (3.21) 
Constant -2.99*** 102.07*** -2.95*** 104.84*** -2.99*** 72.08*** -2.99*** 70.01*** 
  (0.03) (14.04) (0.03) (14.02) (0.03) (2.53) (0.03) (2.63) 
Observations 188975   188975   188975   188975   
Uncenssored 
Obs.   802   802   802   802 
Chi Square         933.56***   933.56***   
Mills                 
          Lambda -10.13** -11.85**     
  (4.66) (4.68)         
          rho -0.28 -0.32         
          sigma 36.6 36.88   35.42***   35.26*** 
Wald chi2 70.66*** 80.4***   66.80***   74.89*** 
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Table 7. Conditional Marginal Effect Heckman?s Model and Cragg?s Model
Note: ???) Significance at 1%, ??) Significance at 5%, ?) Significance at 10%, standard error in parentheses
Source: Author?s estimation
Heckman's Model Cragg's Model 
(1) (2) (3) (4) 
	

	 Export Share Export Share 
Export 
Participation Export Share 
Export 
Participation 
Export  
Share 
Labor Productivity 2.49e-08** 2.26e-08** 6.62e-12* 2.40e-08*** 6.62e-12* 2.25e-08*** 
(1.02e-08) (1.04e-08) (3.75e-12) (8.37e-09) (3.75e-12) (8.37e-09) 
Output to cost  0.44*** 0.33*** 
ratio (0.15) (0.12) 
Capital intensity 6.06e-10 1.37e-10 1.04e-11*** 8.74e-09 1.04e-11*** 9.65E-09 
(1.81e-08) (1.83e-08) (1.85e-12) (1.47e-08) (1.85e-12) (1.47e-08) 
Age -0.76*** -0.75*** -3.78e-05*** -0.67*** -3.78e-05*** -0.66*** 
(0.13) (0.13) (1.31e-05) (0.11) (1.31e-05) (0.11) 
CEO education 0.001*** 0.001*** 
(0.0003) (0.0003) 
Employment 0.0005*** 0.0005*** 
(3.19e-05) (3.19e-05) 
Financial access 0.002*** 0.002*** 
(0.0003) (0.0003) 
Computer use -5.78 -5.78 0.0009 -2.26 0.0009 -1.80 
(5.29) (5.33) (0.0006) (4.22) (0.0006) (4.21) 
Internet use -10.47 -11.71 0.006*** -3.32 0.006*** -3.31 
(7.68) (7.75) (0.0009) (5.73) (0.0009) (5.72) 
Business obstacles  -10.58*** -9.96*** 0.0004* -8.24*** 0.0004* -7.59*** 
(2.66) (2.65) (0.0002) (2.11) (0.0002) (2.12) 
Development  -0.89 -0.79 0.0002 0.289 0.0002 0.53 
assistance (3.80) (3.84) (0.0004) (3.16) (0.0004) (3.15) 
Employee training -8.78** -9.51*** 0.002*** -4.52* 0.002*** -4.55* 
(3.65) (3.66) (0.0003) (2.56) (0.0003) (2.55) 
